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(54) TiUe: ENDOVASCULAJl SUPPORT DEVICE AND METHOD OF USE 

(57) Abstract 

This invention is ah endovascular support 
device (10) adapted for local delivery of a 
therapeutic agent (50) for minimizing the rate of 
restenosis having a cylindrical support body (12) 
with an inside surface (14), an opposite outside 
surface (16), and at least one layer of pericardial 
tissue (20) covering at least a portion of at least 
a selected one of the inside surface (14), or the 
outside surface (16) of the cylindrical support 
body (12). At least one therapeutic agent (50) 
is disposed on a portion of the support device 
(10). 
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ENDOVASCULAR SUPPORT DEVICE 
AND METHOD OF USE 



FIELD OF THE INVENTION 

The present invention relates to the field of endovascular support to maintain 
patency of narrowed vessels and faciUtate repair of injured or degenerated vessels by 
1 0 implantation of a device within the target vessel. More specifically, the invention relates 
to acceptable biological coverings for an endovascular support device and the local 
delivery of a therapeutic substance into the vascular tissue, as a complementary 
treatment. 



15 



BACKGROUND OF THE INVENTION 



an 



Partial and even complete blockage of the vascular system by the formation of 
atherosclerotic plaque is a well known and firequent medical problem. Such blockages 

20 are often treated with percutaneous transluminal coronary angioplasty (PTCA), also 
known as balloon angioplasty, or by intravascular stent implantation. PTCA is an 
alternative to vascular bypass surgery, which includes a surgicaUy exposing incision, and 
removing, replacing, or bypassing the defective blood vessel. Structures which have 
previously been used as intraluminal vascular grafts have included coUed stainless steel 

25 springs, and grafted stents made out of synthetic material (Dacron or PTFE). Examples 
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Of such prior art devices may be found in U.S. Patent Nos. 5,306.286; 5,026,377; 
5,019,085; 5,019,090; 4,913.141; 4.886,062; 4,733,665; and 4,503.569. 

In balloon dilatation of vascular stenosis, or blockages, the balloon is inflated 
5 within the stenosed vessel, in order to shear and disrupt the wall component of the 
vessel to obtain an enlarged lumen. This may create a flap or tear at the intima or the 
media of the vessel wall. The intimal flap can fold down into the lumen and may 
occlude the vessel. Such occurrences contribute to the high incidence of restinosis 
which is prevalent. Currently, conventional balloon angioplasty is followed by roughly a 
10 30% to 50% incidence of restenosis. 

Vascular prosthetic devices are often utilized in an efltort to maintain vessel 
patency and prevent restinosis. However, vascular prosthetic devices or patches are 
often associated with increased thrombogenicity of the PTCA site due to the blood 
15 contacting the surfaces of the prosthetic device, and result in occlusion of the vesicle. 
Additionally, synthetic materials used in conventional endovascular prostheses tend to 
reject coverage by the patient's living tissue, i.e. endotheUum, and have collecting 
surfaces that become thrombogenic sites. Previous biological materials suggested in the 
art for use in endovascular support have not provided a satisfaaory ability to graft to the 
20 patient's tissues. Moreover, the bod/s own repair mechanisms can bring progressive 
stenotic occlusion due to neointimal fibrosis and hyperplasia. Additionally, an 
immunological response to foreign material can lead to increased inflammation in 
response to the prosthetic device. 



2 
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Systemic therapy aimed at preventing coagulation, a thrombosis locally at the 
graft site, is often compUcated at other sites and produces unwanted, even dangerous 
side effects. Likewise, systemic treatment with growth mediators or chemotherapeutic 
agents can produce a hyperplastic or hypoplastic response in tissue not specifically 
5 targeted. Existing stent devices, such as dip coated stents, providing locally delivered 
dnigs do not satisfactorily promote grafting or integration of the stent into the patient's 
endothelium. See for example U.S. Patent Nos. 5,383,928 and 5,102,417. 

Therefore, there exists a need in the art for a device and method for supporting 
1 0 endovascular vessels, which provides local therapy for repairing those blood vessels 

narrowed or occluded by disease, and which provides a biologically acceptable substrate 
for grafting to the patient. There is a need for such a device which includes providing 
local therapy resulting in high local concentrations of therapeutic drugs at the treatment 
site. The art has sought such an expandable intraluminal vascular support graft, and 
1 5 alternatively an independent arterial-vascular fistula, which prevents recurrence of 

stenosis, to be utilized to support or replace degenerated vein grafts, coronary arteries, 
and the peripheral arterial and venous system. 



no 



However, prior to the development of the present invention, there has been 
20 expandable intraluminal graft comprised of a biological material which prevents 

recurrence of restenosis that can also be utilized to deUver drugs locally to the desired 
location. 



3 
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SUMMARY OF THE INVENTION 

The present invention provides an endovascular support device adapted for local 
delivery of a therapeutic agent and for minimizing the rate of restinosis. The device has 
5 a cylindrical support body having an inside surface and an outside surface. The 
endovascular support device of the present invention also has at least one layer of 
pericardial tissue covering at least a portion of the inside surface or the outside surface 
of the cylindrical support body. The endovascular support device of the present 
invention is provided with a therapeutic agent disposed on a portion thereof 



BRIEF DESCRIPTIONS OF THE DRAWINGS 

Fig. 1 is a perspective view of the endovascular support device in accordance 
vAth one embodiment of the invention positioned on a balloon catheter delivery 
means inside a vesicle. 

Fig. 2 is a cross section view of the endovascular support device taken along the 
plane defined by the line 2-2 in Fig. 1, and positioned within a vesicle. 

Fig. 3 is a partial cut away view of the pericardial tissue of the endovascular 
support device with micropores disposed therethrough for delivery of a 
therapeutic agent. 
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Fig. 4 is a schematic side view of six (Figs. 4A-4F) alternative embodiments of 
the endovascular support device of the present invention. 



5 DETAILED DESCRIPTION OF THE INVENTION 

Referring to Figures 1-4, the present invention provides an endovascular 
support device 10 adapted for local delivery of a therapeutic agent 50 and for 
minimizing the rate of restinosis. The device 10 has a cylindrical support body 12 
10 having an inside surface 14 and an opposite outside surface 16. The cylindrical supportl 
body 12 may be constructed of an expandable flexible wire coil or a tubular mesh of 
multiple coils or rings. Alternatively, the support body 12 may be constructed of a 
molded polymer, or similarly rigid substance, or a combination of the two. 



^ expandable support material can permit precise positioning and maintenance 
of the device 10 within a bodily vesicle 25, with the assistance of an angioplasty baUoon 
16, as shown in Figure 1. In common use, a guide wire 18 is inserted within the vesicle 
25 to the point where endovascular support is desired. An angioplasty balloon 17, or 
other similar positioning device, carrying the endovascular support device 10 of the 
20 present invention, is moved through the vesicle 25 along the guide wire 18. At the 

desired site, the balloon 17 is inflated and the device 10 is positioned against the walls of 
the vesicle. The angioplasty balloon 17 and guide wire 18 are then removed, leaving the 
device 10 in place to support the vesicle 25. 



5 
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The invention contemplates that the endovascular support device 10 can be used 
within existing and grafted vesicles in a patient. The device 10 may be positioned within 
a vesicle for a variety of purposes, such as for structural support or to occlude an 
associated aneurysm, for example. The invention also contemplates that the device 10 
5 can be used independently to provide a vascular replacement for ineffective vesicles, or 
as a separate fistula as for dialysis. 

^ Referring to Figures 2 and 4, the endovascular support device 10 of the present 

/ invention also has at least one layer of pericardial tissue 20 covering at least a portion of 
1 Q' the inside surface 14 or the outside surface 16 of the cylindrical support body 12. The 
pericardial tissue 20 provides a thin-walled membrane made of biological tissue to 
promote acceptance and fusion vnth the patient's blood vessel 25 tissue. The support 
device 10 surface may have an adjustable thickness by varying the number of tissue 20 
layers. The pericardium may be chosen fi-om any mammal, but is preferably of porcine, 
1 5K_bovine, or human origin. 

One skilled in the art will know how to prepare such a pericardial tissue 20 for a 
homograft or xenograft. For example, porcine pericardium may be retrieved from that 
surrounding the heart of a sacrificed pig. After shaving the excess fat, the tissue can be 
20/ \^mmersed in 0.2% glutaraldehyde. which creates permanent strengthening chemical 

cross-links. The porcine pericardium can then be immersed in porcine albumin solution. 
When the pericardium is wrapped on the support body 12, it may be adhered to the 
. support body 12 with a biocompatible glue or by carefiil suturing. The pericardial tissue 



\ 



\ may be stored in a cold electrolyte solution until used. 
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Pericardial tissue provides a surprisingly eflfertive biological endoyascular 
support covering. This feature is due, at least in part, to the strength and elasticity of 
the tissue. The pericardium also has a very low degree of thrombogenicity and is 
biocompatible with graft recipients. Furthermore, the pericardium serves as an 
5 excellent drug delivery means, due to its porosity and high collagen content. 

The endovascular support device 10 of the present invention can be provided 
with at least one therapeutic agent 40 disposed on a portion thereof By "therapeutic 
agent" is meant any compound which has a desired pharmacologic effect. By "disposed 

1 0 on" is meant that the therapeutic agent 40 is in contact with at least a portion of the 
tissue or polymer, described below. For example, the therapeutic agent 40 can be 
soaked into the tissue or polymer over a period of time, or alternatively, can be injected 
into a reservoir or cavity created by layers of these materials. The invention 
contemplates that the device 40 may be made available either presoaked with a 

1 5 therapeutic agent, or provided such that a therapeutic agent is chosen for soaking or 
injection into the reservoir just prior to placement of the device 10 in the patient. 

More specifically, the therapeutic agent 40 can be an anticoagulant, such as D- 
Phe-Pro-Arg chloromethyl ketone, an RGD peptide-containing compound, heparin, an 
20 antithrombin compound, a platelet receptor antagonist, an anti-thrombin antibody, an 
anti-platelet receptor antibody, aspirin, a prostaglandin inhibitor, a platelet inhibitor or a 
tick anti-platelet peptide. The therapeutic agent 40 can be a promoter of vascular ceU 
growth, such as a growth factor stimulator, a growth factor receptor agonist, a 
transcriptional activator, and a translational promoter. Alternatively, the therapeutic 

7 
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age„,40c3„bea„i„«bi.orofva^ca,g.o™Mucha.ag.„«,ftc»ri„hibi.o, a 

an a„.i«„se DN^ a. a^ a iri,«,„r, a„ Mbi.o,y antibody a„ 

a„dbodydir«edagai..g.w,hftc.o„.abffl.„«i„„aln,o,«u,.co„sis&g„,,3,„„, 
5 &«or a«i a cytotoxic or a bitoc.io.al motale conslatog of an amibody and a 

cytotoxin. 



Th= ,herap«.«c agent 40 can be a cholesterol-lowering agen, a vasodilating 
age... or o,h=r agcn,. which i„.«ftre wiu, endogenous vasoactive mechanisn,s 
'0 Addition^iy, ,he therapeutic agent 40 can be a smooth musCe i^bitor, such as: an 
agent that modulates intracellular calcium binding proteins; a receptor blocker for 

~"Sonlsts;aninhib.orofthesodiun^^r„g«,antipor.cr; ap^teaseinhibitor. 
a nitrovasodilator, a phosphodiestera. i^biton a phenothiazine; a growth factor 
receptor agonist; an anti-mitotic agent; an i™,unos„pp„«i^ agent; or a proteh, kinase 

15 inhibitor. 



The therapeutic agent 4. may be disposed on all or a portion of the pericardial 
.i-e 20 to utto the biological propenies of the materia, to absorb difieren, drugs .nd 
.oreleasethemslowlyafterd^loymenttotheadjacenttissue. As seen m Figure 3 the 
20 P'^-^'i-'a.canhaveaplutatityofnticroporesZ^ti^.extendti.ereth^ughfbr 
mote effective delivery of ti,e therapeutic agent 40. The micropores 22 may also be 

n.«le to extend only partially into onesurface of thetissueJO, and not extend entirely 
•he^through. such tiut the therapeutic agent 4. can be directs .o difiuse primarily in 

I .hedit^tionofthemicpores. For example, ifonly one layer ofpericardial tissue 20 is 
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employed in the endovascular support device 10. the surface of the pericardial tissue 20 
intended to face outward can have a plurality of micropores 22 disposed thereon for 
deUvery of the therapeutic agent 50 primarily toward the adjacent walls of the blood 
vesicle 25. and not toward the interior of the vesicle 25. Micropores 22 can be made in 
5 the tissue 20 by a variety of means, including by laser incision. 

Alternatively, the therapeutic agent 40 may be disposed on all or a portion of a 
polymer 50. which can be biodegradable and adapted for slow release of the therapeutic 
agent 40. A polymer 50 laden with one or more therapeutic agents 40 can be positioned 
10 on portion of the cylindrical support body 12, wrapped around a portion of the 

pericardial tissue 20, or imbedded between multiple layers of pericardial tissues 20. 
Alternatively, the polymer 50 can be constructed so as to form the cylindrical support 
body 12 itself, then wrapped at least partially with at least one layer of pericardial tissue 
20. 



15 



A biodegradable polymer 50 such as polylactide. polyanhydride. polyorthoester 
or polyglycolide. for example can be used. In addition to synthetic polymers, natural 
polymers can be used, such as amino acid polymers or polysaccharides. The polymer 50 
is selected depending on the drug required, the polymer's 50 compatibiUty with a patient 
20 and the ultimate pharmacologic effect desired. For example, if the effect need only last a 
short period, a thin polymer 50 can be used with a limited amount of drug capable of 
difiusing from the polymer 50 into the arterial wall or lumen of the vesicle 25. 
Alternatively, only the layer closest to the body fluid would contain the therapeutic 



9 
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overa,„„gpe,odof.toe. N=,„a„y,,he oppose characeHsdc would beseteoedfor 
a desired prolonged release. 



Th=cha,aaens,i«of,hepartc„,.po,y„,e.5.f„„he.p„,o«isw.,,k„„™ 
.o*asH.d.rtsa.„roa„bed«™j„edby^ere„«.„^dard,tf.«e, eg 

Marce, Dekker Inc., New Yor, NY. USA (,950); E„g,ebe„ and Koh.. ■Pby.co- 
™*a„ica, propenie, of degradable po,y„,e,s „sed i„ .edica, appUcadons: a 
.0 ~ves.udy,..£.^.,.^^,,^29M04(,»,,;C„«„,^^«,fe„,^,,^^ 

T. Roseman ^ s. D. Ma„.dorf, Eds, Marcel Dcldce. Inc.. New York NY. 
VSA („«,; and XontroW Release TeCuology, Ptoraceu,,, ^^^^^ ' 
S^posium Sene. Vol. 348, P, ,. Lee and W, R. Good. Ed,., AnreHcan Chen^c. 
Society, Washington, D.C., USA (1987). 



15 



Wrally, .he polynrer 50 has a .herapeudc agent 40 release ra,e of between 
*o«.OOmg/cn,'.„n„andabontlOOpg/cm=.™i„,e,peeM,^,,„^^, 

.S/».,ntaand,Opg/»Wlnaddltio.th.poly,ner 50 generally basatWCtne^of 
betweenabo„..01 n^and lO^n^espedallybetweenabout., „™a„d , ^ Mean 
^0 ^"~.«.e«=...canbeco.pr.edof.w„orn„red*.™therape„„ 

.ge„ts40 or two or n,orediffere«polyn,e.50to„btainadesired effect and release 
n«.. In addition, the polynters 50 can have differem solubiBtiea or diftsion 
characteristics to accontpBsh „on™f„n„ .herapeu,, 



10 
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Figures 4A-4F show a variety of combinations of the device 10 elements: the 
support body 12, pericardial tissue 20, and polymer 50, contemplated as different 
embodiments of the present invention. It is understood from the above description that 
the therapeutic agent 40 may be disposed on any or all of these elements. As discussed 
5 , above, the therapeutic agent 40 can be, for example, soaked into the pericardial tissue or 
polymer, laminated on the pericardial tissue or polymer, or injected into a reservoir 
formed by these materials. Figure 4A shows one embodiment in which the support 
body 12 has a pericardial tissue 20 disposed on both the inside surface 14 and outside 
surface 16 thereof Certainly, the invention contemplates that pericardium tissue 20 can 

1 0 be disposed on either surface alone. Figure 4B shows the support body 12 covered on 
the inside surface 1 4 by a layer of pericardial tissue 20, and covered on the outside 
surface 16 by a layer of polymer 50. Figure 4C shows an embodiment in which the 
support body 12 is covered on the inside surface 14 with a layer of polymer 50 which is 
in turn covered by a layer of pericardial tissue 20, and the outside surface 16 of the 

1 5 support body 12 is covered by a layer of polymer 50. 

Figure 4D is the embodiment also shown in cross section in Figure 2. This 
embodiment has the support body 12 sandwiched on the inside surface 14 and the 
outside surface 16 between two layers of polymer 50, which is in turn sandwiched 
20 between two layers of pericardial tissue 20. Figure 4E presents an embodiment wherein 
the support body 12 is covered on the inside surface 14 by a layer of polymer 50, and on 
the outside surface 16 by a layer of pericardial tissue 20. Finally, Figure 4F shows an 
embodiment having a layer of polymer 50 disposed on the inside surface 14 and a layer 



11 
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Of polymer 50 disposed on the outside surface, which is also coated with a layer of 
pericardial tissue 20. 



10 



15 



The present invention also provides methods of using the device 10 to support 
an endovascular vessel 25 and to locally deliver a therapeutic agent 40 to minimize the 
rate of restenosis. More particularly, the invention provides methods for treating or 
preventing a condition associated with coagulation, thrombus formation, fibrosis and 
restenosis at treated vascular sites. 

Throughout this Specification, various publications are referenced. The 
disclosures of these publications in their entireties are hereby incorporated by reference 
into this application in order to more fiiUy describe the state of the art to which the 
invention pertains. 

The preceding examples are intended to iUustrate, but not limit the invention. 
While they are typical of those that might be used, other procedures known to those 
skilled in the art may be alternatively employed. As used herein, "a" means one or more 
than one, depending upon the context. 



12 
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WHAT IS CLAIMED IS: 

1 . An endovascular support device adapted for local delivery of a therapeutic agent 
and for minimizing the rate of restenosis, comprising: 

a. a cylindrical support body having an inside surface and an opposite 
outside surface; ■ 

b. at least one layer of pericardial tissue covering at least a portion of at 

least a selected one of said inside surface or said outside surface of said 
cylindrical support body; and, 

c. a therapeutic agent disposed on a portion of said pericardial tissue, 
thereby adapting said endovascular support device for local deliver^' of the 
therapeutic agent and for minimizing the rate of restenosis. 

2. The endovascular support device of claim 1, wherein said support body is 
comprised of material selected from the group consisting of a metal and a plastic 
polymer. 

3. The endovascular support device of claim 1, further comprising at least one layer 
of a polymer on at least a portion of said cylindrical support body. 

4. The endovascular support device of claim 3, wherein a second therapeutic agent 
is disposed on at least a portion of said polymer. 

5. The endovascular support device of claim 1, wherein said pericardial tissue is 

13 
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selected from the group consisting of porcine, bovine and human pericardial tissue. 

6. The endovascular support device of claim 1 , wherein the pericardial tissue has a 
plurality of micropores therethrough for delivery of said therapeutic agent. 

7. The endovascular support device of claim' 1, wherein a surface of the pericardial 
tissue has a plurality of micropores thereon for delivery of said therapeutic agent. 

8. The endovascular support device of claim 1 , wherein said therapeutic agent is 
disposed upon said pericardial tissue covering at least a portion of said inside surface of 
said cylindrical support body. 

9. The endovascular support device of claim 1 , wherein said therapeutic agent is an 
anticoagulant selected from the group consisting of D-Phe-Pro-Arg chloromethyl 
ketone, an RGD peptide-containing compound, heparin, an antithrombin compound, a 
platelet receptor antagonist, an anti-thrombin antibody, an anti-platelet receptor 
antibody, aspirin, a prostaglandin inhibitor, a platelet inWbitor and a tick anti-platelet 
peptide, and combinations thereof. 

10. The endovascular support device of claim 1 , wherein said therapeutic agent is a 
promoter of vascular cell growth seleaed from the group consisting of a growth factor 
stimulator, a growth factor receptor agonist, a transcriptional activator, and a 
translational promoter, and combinations thereof 



14 
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1 1 . The endo vascular support device of claim 1, wherein said therapeutic agent is an 
inhibitor of vascular cell growth selected from the group consisting of a growth factor 
inhibitor, a grov^h factor receptor antagonist, a transcriptional repressor, a translational 
repressor, an antisense DNA, an antisense RNA, a replication inhibitor, an inhibitory 
antibody, an antibody directed against grov/th factors, a bifiinctional molecule consisting 
of a growth factor and a cytotoxin, and a bifiinctional molecule consisting of an antibody 
and a cytotoxin, and combinations thereof 



12. The endovascular support device of claim 1, wherein said therapeutic agent is 
selected from the group consisting of a cholesterol-lowering agent, a vasodilating agent, 
and agents which interfere with endogenous vasoactive mechanisms, and combinations 
thereof 

13. The endovascular support device of claim 1, wherein said therapeutic agent is a 
smooth muscle inhibitor selected from the group consisting of an agent that modulates 
intracellular calcium binding proteins, a receptor blocker for contractile agonists, an 
inhibitor of the sodium/hydrogen antiporter, a protease inhibitor, a nitrovasodilator, a 
phosphodiesterase inhibitor, a phenothiazine, a growth factor receptor agonist, an anti- 
mitotic agent, an immunosuppressive agent, and a protein kinase inhibitor, and 
combinations thereof 

14. An endovascular support device adapted for local delivery of a therapeutic agent 
and for minimizing the rate of restenosis, comprising: 

a. a cylindrical support body having an inside surface and an opposite 

15 
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outside surface; 

b. at least one layer of pericardial tissue covering at least a first portion of at 
least a selected one of said inside surface or said outside surface of said 
cylindrical support body; 

c. a polymer covering at least a second portion of at least a selected one of 
said inside surface or said outside surface of said cylindrical support body; and 

d. a therapeutic agent disposed on said polymer, thereby adapting said 
endovascular support device for local delivery of the therapeutic agent and for 
minimizing the rate of restenosis. 

15. the endovascular support device of claim 14. wherein at least a portion of said 
pericardial tissue is disposed on at least a portion of said polymer. 

16. The endovascular support device of claim 14, wherein at least a portion of said 
pericardial tissue is disposed between at least a portion of said cylindrical support body 
and at least a portion of said polymer. 

17. Theendovascularsupportdeviceofclaim 14. wherein a second therapeutic 
agent is disposed on at least a portion of said pericardial tissue. 

18. The endovascular support device of claim 14, wherein said pericardial tissue is 
selected from the group consisting of porcine, bovine and human pericardial tissue. 



19. 



The endovascular support device of claim 14, wherein the pericardial tissue has a 

16 
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plurality of micropores therethrough for delivery of said therapeutic agent. 



20. The endovascular support device of claim 14, wherein a surface of the 
pericardial tissue has a plurality of micropores thereon for delivery of said therapeutic 
agent. 

21. The endovascular support device of claim 14, wherein said therapeutic agent is 
an anticoagulant selected jfrom the group consisting of D-Phe-Pro-Arg chloromethyl 
ketone, an RGD peptide-containing compound, heparin, an antithrombin compound, a 
platelet receptor antagonist, an anti-thrombin antibody, an anti-platelet receptor 
antibody, aspirin, a prostaglandin inhibitor, a platelet inhibitor and a tick anti-platelet 
peptide, and combinations thereof 

22. The endovascular support device of claim 14, wherein said therapeutic agent is a 
promoter of vascular cell growth selected from the group consisting of a growth factor 
stimulator, a growth factor receptor agonist, a transcriptional activator, and a 
translational promoter, and combinations thereof 

23. The endovascular support device of claim 14, wherein said therapeutic agent is 
an inhibitor of vascular cell growth selected from the group consisting of a growth 
factor inhibitor, a growth factor receptor antagonist, a transcriptional repressor, a 
translational repressor, an antisense DNA, an antisense RNA, a replication inhibitor, an 
inhibitory antibody, an antibody directed against growth factors, a bifunctional molecule 
consisting of a growth factor and a cytotoxin, and a bifunctional molecule consisting of 

17 



wo 97/09006 PCT/US96/13907 
an antibody and a cj^otoxin, and combinations thereof. 

24. The endovascular support device of claim 1 4, wherein said therapeutic agent is 
selected from the group consisting of a cholesterol-lowering agent, a vasodilating agent, 
and agents which interfere with endogenous vasoactive mechanisms, and combinations 
thereof 

25. The endovascular support device of claim 14, wherein said therapeutic agent is a 
smooth muscle inhibitor selected from the group consisting of an agent that modulates 
intracellular calcium binding proteins, a receptor blocker for contractUe agonists, an 
inhibitor of the sodium/hydrogen antiporter, a protease inhibitor, a nitrovasodUator, a 
phosphodiesterase inhibitor, a phenothiazine, a growth factor receptor agonist, an anti- 
mitotic agent, an immunosuppressive agent, and a protein kinase inhibitor, and 
combinations thereof 

26. An endovascular support device adapted for local delivery of a therapeutic agent 
and for minimizmg the rate of restenosis, comprising: 

a. - a cylindrical support body having an inside surface and an opposhe 
outside surface; 

b. a first pericardial tissue covering at least a first portion of at least a 
selected one of said inside surface or said outside surface of said cylindrical 
support body; and 

c. a second pericardial tissue covering at least a second portion of at least a 
selected one of said inside surface or said outside surface of said cylindrical 
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suppon body; and 

d. at least one therapeutic agent disposed in a reservoir between said first 
pericardial tissue and said second pericardial tissue, thereby adapting said 
endovascular support device for local delivery of the therapeutic agent and for 
niinimizing the rate of restenosis. 

27. The endovascular support device of claim 26, further comprising a polymer on at 
least a portion of said cylindrical support body. 



ic 



IS 



28. The endovascular support device of claim 26, wherein a second therapeuti 
agent is disposed on at least a portion of said polymer. 



29. The endovascular support device of claun 26, wherein said pericardial tissue 
selected from the group consisting of porcine, bovine and human pericardial tissue. 



30. The endovascular support device of claim 26, wherein the pericardial tissue has ; 
plurality of micropores therethrough for delivery of said therapeutic agent. 

3 1. The endovascular support device of claim 26, wherein a surface of the 
pericardial tissue has a plurality of micropores thereon for deUvery of said therapeutic 
agent. 

32. A method of supporting an endovascular vessel and locally deUvering a 
therapeutic agent and minimizing the rate of restenosis, comprising inserting in the 
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vessel an endovascular support device comprising: 

a. a cylindrical support body having an inside surface and an opposite 
outside surface; 

b. at least one layer of pericardial tissue covering at least a portion of at 
least a selected one of said inside surface or said outside surface of said 
cylindrical support body; and, 

c. a therapeutic agent disposed on at least a portion of said pericardial 
tissue, thereby supporting the endovascular vessel and locally delivering the 
therapeutic agent and minimizing the rate of restenosis. 

33 . A method of replacing a vascular vessel and locally delivering a therapeutic 
agent and minimizing the rate of restenosis, comprising replacing the vessel with an 
endovascular support device comprising: 

a. a cylindrical support body having an inside surface and an opposite 
outside surface; 

b. at least one layer of pericardial tissue covering at least a portion of at 
least a selected one of said inside surface or said outside surface of said 
cylindrical support body; and, 

c. a therapeutic agent disposed on at least a portion of said pericardial 
tissue, thereby replacing the endovascular vessel and locally delivering the 
therapeutic agent and niinimi2ing the rate of restenosis. 
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